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APPARATUS AND METHOD FOR ENHANCING FACE-TO- 
FACE COMMUNICATION 

CROSS-REFERENCE 

This application is a continuation-in-part of application no. 10/396,064, filed March 24, 

2003. 

BACKGROUND 

This invention relates to a method and apparatus for facilitating face-to-face 
communication. More specifically, the invention relates to a wearable display that has 
communication capability, allowing the wearers' displays to communicate with each other, either 
with or without any action by the wearer. 

Over the past several years, technology has been developed at the Media Laboratory of 
the Massachusetts Institute of Technology to facilitate face-to-face communication. One of the 
inventors of this invention has done pioneering work in the development of "intelligent badges" 
worn by meeting participants to take the place of paper badges. Early incarnations of this 
technology used badges that contained multiple LEDs that communicated with each other. The 
signals transmitted between the badges denoted the answers to preprogrammed, multiple-choice 
questions. By watching the number of LEDs that lighted up when two people wearing these 
badges came close to each other, you could ascertain the number of multiple-choice questions 
that the two people answered with the same choice. For example, if there were five LEDs on the 
badge, and three lighted up when the two people approached each other, they both knew that 
they had answered three questions with the same choice. 

This technology was later expanded by included coded ideas. Data could be entered into 
the badges expressing an idea. An idea was displayed in text on a wearer's badge. When two 
wearers approached each other, if one agreed with the idea of the other (he could read the idea on 
the other person's badge), he could press a button on his own badge and that idea would be 
"accepted." Since the acceptance was memorized, data could be gathered at the meeting about 
which ideas received wider and which received lesser levels of acceptance among the 
participants. 
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SUMMARY 

Briefly, the apparatus of this invention relates to a wearable electronic display unit for 
displaying graphics and text images and for communicating with other similar wearable displays. 
The display unit, for the purposes of easy reference and not by way of limitation, will hereinafter 
5 be referred to as a "tag." Each tag includes a visible, graphical display adapted to be worn by a 
user and capable of displaying text and graphical images. The tag may be worn around the 
wearer's neck, for example, on a lanyard, or clipped to the person's belt or clothes. A preferred 
embodiment of the tag is about four inches square and less than an inch deep, except for the 
battery. The battery may add an extra quarter of an inch to the depth. The tag weighs about 
10 6 ounces. 

The tag also includes a short range, substantially unidirectional electronic communication 
channel, such as an infrared transmitter-receiver, as is well known in the art, having a data 
transmitting and receiving interface incorporated into the display unit. This interface is located 
on the display unit so that, when the display unit is worn by its wearer, the interface and the 

15 display face in a direction of the desired substantially unidirectional communication, so as to 

make electronic communication between tags. In this configuration, the two tags can exchange 
data, and each tag wearer can view the display of the tag worn by the other tag wearer. This 
arrangement makes possible data exchange between respective tags worn by two wearers 
through the interfaces on the respective tags. 

20 In a preferred embodiment of the invention, the tag may have two electronic means of 

communication, one short range, such as infrared, and one longer range, such as radio frequency 
identification communication ("RFID"), well known in the art and long been used to 
electronically pay tolls at a toll gate. RFID is a medium range communication channel, for 
example, less than 20 feet. Alternatively, the longer range communication could be WiFi (IEEE 

25 802. 1 1 and its successors), or other radio communication systems. In one embodiment of the 
invention, the tags can include a GPS receiver so that the precise location of the wearer can be 
ascertained. Any or all of these communication, location or identification systems can be 
advantageously combined for the purposes of this invention. 

In addition to the tags being capable of communicating with each other, they also may 

30 communicate with other things, such as a signboard, permitting the signboard to personalize its 
message based upon information transmitted to it by a tag. An additional desirable feature of a 



2 



14109-003002 



tag of the invention is a timer so that the actual, or relative time of various communications or 
' actions by the wearer (such as entering a room or encountering another tag wearer) can be kept 
track of and used for various of the methods of this invention. 

The tags each have a microprocessor and a memory. Data can be entered into the 
5 memory in several ways. For example, the tag will have at least a minimum number of keys or 
buttons, such as "scroll up," "scroll down," and "select." The tags may also have a scroll wheel, 
such as a clickable scroll where (where a choice is indicated by depressing the scroll wheel), just 
as PDAs do, to scroll up and down through menus or text. If desired, a complete keyboard can 
be included. This facilitates manual data entry. In addition, data can be transmitted to the tags 

10 from an RFID reader or any other radio system. When a wearer passes such a reader, data can be 
placed into the tag. Data can also be "broadcast," for example to an entire room, using RFID 
transmission and downloading the data into all tags in range, or by using appropriate coding, just 
to selected tags. Finally, the tags may have a wired port, such as a serial port, where data can be 
downloaded from a computer, such as a personal computer ("PC"). 

15 The display of the tag, such as an LCD display, may be backlit, and may include a 

backlight turn-off timer to save battery power. The tag may also include additional visible 
indicia, such as a light or a flashing light. Alternatively, or in addition, the tag may emit a sound 
or a beep to signal the wearer. Preferably, the light is located in a place on the tag where the 
wearer can normally see it. 

20 In addition, the display may be adapted to be viewed both by the wearer in one mode, and 

by a person who is nearby in another mode. For example, the tag can hang around the neck of 
the wearer, and the text will be viewable by a passersby. However, when the wearer lifts the tag 
up to read it, the text inverts so that it easily may be viewed by the wearer. Furthermore, when 
the wearer is reading the tag at close range, the text may become smaller to allow more text on 

25 the display. However, when the tag is being viewed by another person, the text may enlarge so 
that it may be read from farther away. In order to change modes automatically, the tag includes a 
sensor that detects whether the tag is oriented in one vertical direction, or in the opposite vertical 
direction. Such tilt sensors are well known in the art. 

The invention also includes a method of communicating face-to-face using a tag of the 

30 invention. This method of communication takes place by passing a first packet of information 
electronically from the tag of a first wearer to the tag of a second wearer, the information 
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including personal information about the first wearer. Then text information is displayed on the 
tag of the second wearer that is based upon a comparison between the first packet of information 
passed by the first wearer, and a second packet of information contained within the tag of the 
second wearer. The second packet of information includes personal information about the 
5 second wearer. Then text information is displayed on the tag of the second wearer and is visible 
to the first wearer. The displayed text information includes information that resulted from the 
comparison of the two packets of information. 

Then one or both of the two people can take various actions based upon what they have 
seen on the other person's tag, all as will be described in the complete description of the 
10 preferred embodiment and drawings, which follow. 

DESCRIPTION OF DRAWINGS 

Fig. 1 is a front view of the display unit of this invention; 
Fig. 2 is a top view of the display unit of the invention; 
Fig. 3 is a side view of the display unit of this invention; and 
15 Fig. 4 shows the display unit of the invention in the opposite orientation. 

DETAILED DESCRIPTION 

The tag of this invention is shown in Figs. 1-4. Referring to the figures, tag 10 has its 
electronics all inside the module. It is manufactured in a similar manner to a personal digital 
assistant of the type marketed by Palm and many other companies. The unit includes a 

20 microprocessor, memory, such as flash memory, or other types of faster memory, all as well 
known in the art, and depending upon the application and various interface electronics and 
communication devices, including RFID and infrared (these are inside the unit and are not shown 
in the drawings). These are interconnected, as is know in the art, on a printed circuit board. 
The unit is adapted to hang around the wearer's neck using lanyard 22, although it can 

25 have a clip or other attachment mechanism on the back (not shown) to attach it to the wearer's 
clothing. The lanyard is preferably an adjustable length lanyard so that the shorter length allows 
the tag to hang high on the wearers chest in the tag mode, when it is to be read by someone else, 
but uses the longer length needed when the tag is to be raised for reading by the wearer. When 
the tag is to be read by someone other than the wearer, it is in the "tag mode." 
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It is important for this invention that the display 12 on tag 10 and the communication 
interface 20 both face outwardly so that communication is possible with another tag wearer 
standing face-to-face with the first wearer. In that way, each wearer can see display 12 of the 
other wearer, and the communication interface 20 is facing a similar communication interface on 
5 the tag 1 0 of the other wearer. 

If desired, the tag may have a sticker, preferably a removable sticker, affixed to the front. 
That sticker may have printed on it the wearer's name 24 and the wearer's affiliation shown in 
logo 26. Alternatively, the wearer's affiliation can be printed below the wearer's name on the 
top, and the logo 26 can be the logo of the host of the conference, for example. This sticker is 
10 important in case a tag is mislaid. These stickers are removable and can be personalized, as these 
tags are used over and over again for different wearers. 

When two people wearing these tags 10 are standing face-to-face, their respective 
communications interfaces 20, which can be, for example, an infrared transmitter-receiver, 
communicate with each other. In a preferred embodiment, the IR transmitter-receiver is tuned to 
15 begin information exchanges at a range of about three feet. Infrared transmitter-receivers are 
well known in the art. One example, as shown in Appendix A, is the IrDA Data Compliant 
1 15.2 kb/s 3V to 5V Infrared Transceiver Model Nos. HSDL-3610#007 and HSDL-3610#008 
made by Agilent Technologies. In that way, data contained in the memory of each unit can be 
passed to the other unit. A receiving unit can process a received packet of information, combine 
20 it with a packet of information contained within the receiving unit, and then display the results of 
that combination on the receiving unit. Alternatively, the tags may communicate with each other 
by other means, such as radio, for example, using the Bluetooth standard. Many examples of this 
will be explained below. 

Not shown in the drawings, but contained in tag 10, is an RFID communication system, 
25 as is well known in the art. RFID is a backscatter system. Base stations called "readers" 

generate a strong RF signal. The tags remodulate the signal and use the energy of the transmitted 
signal to send back information to the reader. This minimizes the power requirements for the 
tags. Almost no energy from the tag is required for the remodulation and retransmission. The 
tags of the invention can be powered for five days with four AAA batteries. If desired, 
30 rechargeable batteries also can be used. 
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RFID is a very robust communication, medium range communication system, able to 
withstand many types of interference that would harm other types of radio transmissions. Such 
interference is generated by cell phones, wireless microphones, walkie-talkies, remote landline 
phones, and/or wireless networks. RFID systems allow large numbers of users to roam about 
5 large areas without any reprogramming required. 

Within the tag 10 is an antenna and encoding system (not shown), as are well known in 
the art, so that information is transmitted from an RIFD reader, within reading proximity of the 
tag, to the tag's memory. Similarly, data from the memory of a tag passing within range of a 
reader will be transmitted to the reader, for example, for further transfer to a computer for 

10 collation with data received from other tags. An example of such an RFID system is described in 
an article entitled "WHITE PAPER - Multiband, Low-Cost EPC Tag Reader," by Matthew 
Reynolds, et al., published on June 1, 2002, by the Auto-ID Center, Massachusetts Institute of 
Technology, 77 Massachusetts Avenue, Buildling 3-449, Cambridge, MA 02139-4307. See 
Appendix B. Other RFID systems, including readers and transponders of the type that are 

15 incorporated in the tags of this invention are described in U.S. Patent Nos. 5,055,659, 4,739,328, 
4,782,345, 4,786,907, 4,816,839, 4,835,377, and 4,853,705 - all of which are incorporated by 
reference. 

Of course other radio communication systems can be employed instead of or in addition 
to RFID. For example, the tag radio may act as a relay station, relaying messages from one tag 

20 to another, or from a tag to a central transmitter-receiver. The base transmitter-receivers are 
located around the meeting venue or convention hall to provide the relay function. In this 
embodiment, an individual tag communicates primarily with the base units. However, tag-to-tag 
radio communication for data exchange can still be employed using the same relay technique, 
and can be used for the detection of the proximity of one tag to another. 

25 There are a variety of ways to enter and retrieve data into and from a tag. In most 

conferences, attendees preregister, usually on the worldwide web. This data is collected by the 
conference planners and can be collated and downloaded into each participant's tag. For this 
purpose, a tag may have a port, such as a serial port, through which data may be downloaded. 
This interface is well known, and is used, for example, to synchronize a PDA to a PC. When the 

30 conference is over, data may be uploaded from the tag to a computer using the same port. 
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In addition, data may be entered or retrieved from a tag using an RFH) reader. When a 
tag passes in range of such a reader, the reader, as is well known in the art, can download or 
upload data to or from a tag. 

Of course the tag itself can be used for obtaining and transmitting data. The infrared 
5 channel built into the tag transmits data to other tags, receives data from other tags, and can be 
used also to transmit data to a PC, either directly to an infrared transmitter/receiver on the PC (as 
commonly come with laptop computers) or using an extra tag intervening between the tag to be 
read or provided with data, and the PC. In this application, the extra tag can, for example, be 
attached to the PC through its serial port. This tag-to-tag method using RF has an advantage 

10 over using RFID for loading or unloading large amounts of data, as IR normally has wider 
bandwidth than RFID. 

And finally, a wearer can enter data into his own tag by using the buttons 14, 16, and 18. 
For example, button 14 can be used as a scroll down button, button 16 as a scroll up button and 
button 18 as a select button. In that manner, the user can select choices from lists downloaded 

15 earlier into a tag, or answer multiple-choice questions. Alternatively, if desired, voice 

recognition can be installed in a tag so the user can enter data by speaking into the tag. The 
sensitivity of microphone that receives the voice commands may be changed, depending on 
whether the tag is in the "menu mode" (where only the wearer's voice is to be heard), or when 
the device is in the "tag mode" where the voice would come from a few feet away. 

20 There is a growing use of the World Wide Web to create multi-user social network 

databases. For example, a website such as "Friendster" allows users to enter their profiles into 
the network, as well as entering the names of all the people they know. Then a user of Friendster 
can look, for example, for a particular person that she would like to meet, such as the movie star 
Tom Hanks. If someone that she has listed as a friend has listed Tom Hanks as a friend, the 

25 network will pop up with that person's name. Then the user need only call or email her friend 
that knows Tom Hanks, and ask for an introduction. If none of her friends happen to know 
Mr. Hanks, the network will search a level deeper to see if any friends of those she listed as her 
friends happen to know (have listed) Mr. Hanks as a friend. If so, the website will provide the 
name of both the friend (the first order contact) and the friend of the friend (the second order 

30 contact) to the user. Through those two people, perhaps an introduction can be arranged. 
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The tag of the invention can be very useful in connection with such a social network 
database. The tags keep track of people with whom a wearer has come in contact, as described 
above. This information can then be downloaded into the social network database. Therefore a 
person's social network will contain not only historical relationship data that the person has 
entered into the network, but real time data about people a wearer has recently met face-to-face, 
that can be uploaded, according to the invention, from the tag to the social network database 
using the techniques described herein. 

Additionally, social network data can be downloaded into the tags. Then, when a wearer 
meets someone face-to-face who also has his social network in the tag, the two people can 
immediately find out to what extent their social networks overlap. Each tag can display a list of 
any or all people that the two people who are meeting know in common. This is similar to the 
real world social game people play when they meet new people. They spend a good part of their 
initial conversation time trying to find out who they may know in common. Using the tags and 
the social network, the game can be speeded up immensely, enabling the conversation to be 
focused on the people the two wearers know in common, rather than spending the time and effort 
first to find out who these people are. The tags perform that function in conjunction with each 
person's social database contained in their respective tags. This function may also be performed 
by using the tag's radio to query the social network database running on a remote server in real 
time, rather than having the data stored on the tags themselves. 

Additionally, if a person wearing a tag wants to meet someone who is attending the 
meeting, the social network may be employed so that, if a person meets someone who also 
knows the person who is being sought (and perhaps may have spotted that person), it becomes 
easier for a person to find that person. The tags can draw on the social network data to suggest 
introductions. 

If a person going to a meeting wants to do so, she can access an online tool in advance 
and use her social network, together with a list of meeting attendees, to find out what friends of 
her friends may be present at the meeting. This information can be downloaded into her tag she 
is going to wear. Alternatively, the social network database can be queried in real time during 
the meeting, using either radio or the RFDD readers described herein. The tags can then be used 
at the meeting, as described herein, to locate those friends of her friends. 
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After an event, or even during the event, the tag wearer can download from his tag the 
contacts made at the event into his social network as described herein. 

Kiosks located at central or entrance points at an event can be used to download or 
upload data into and out of the tags. The kiosk can have a PC with an attached tag, so the wearer 
5 of a tag can approach the attached tag (or "dip" his tag into a bucket containing the attached tag) 
and receive or transmit data. Alternatively, the kiosk can have an RFID reader and the tag can 
get or send data that way. There are also a number of beaming systems becoming available 
which provide self-contained beaming sources connected to a central server, either wired or 
wireless. These may be used to get data into the tag. Another method of getting data into a tag is 

10 from a PDA, beamed directly to the tag. The PDA can get data when it is synched to a PC, or 
otherwise. The user enters data onto his/her palm and from there beams it in to his/her tag. 

Another feature of the invention is shown in Fig. 3. Light 28, on top of the unit, can light 
up when the tag wants to get the attention of its wearer. Alternatively, a buzzer or beeper can be 
used (not shown), either audible or vibrating, for the same purpose. If desired, the lanyard which 

15 holds the tag around the wearer's neck can be the source of the vibration to alert the wearer. 
Applications of these features will be described below. 

An important feature of the invention is illustrated in Fig. 4. In that figure, the display 
unit is turned upside down. This is done because the wearer would like to read a message being 
displayed on her own tag. This mode is called the "menu mode." In Fig. 4, that message 32 is 

20 "Meeting starts in 5 minutes." It is seen in Fig. 4 that in spite of the fact that the display unit is 
upside down (as it would be when raised up by the user while retaining lanyard 22 around her 
neck), but the text message is right side up. This is because the display unit 10 includes an 
orientation sensor (not shown) that senses whether the tag is hanging top up, as it is normally 
worn, or has been inverted, as shown in Fig. 4. 

25 A commercial tilt sensor may be used, such as a GP1S36 tilt sensor from Sharp 

Electronics in Japan. This sensor is described in the Sharp specification sheet entitled "GP1S36 
Photointerrupter for Detecting Tilt Direction." See Appendix C. The emitted signal from the 
sensor indicating that the tag has been inverted causes the text displayed on the graphical display 
12 to become inverted so that it can more easily be read by the wearer. In addition, if desired, 

30 the text also can be switched to a smaller text so that longer messages may be displayed to the 
wearer. Then, when the tag is put back into its normal, hanging position, called the "tag mode," 
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the sensor senses this orientation, and the text mode is re-inverted and, if desired, made larger so 
it can more easily be viewed by another person standing opposite the wearer. Alternatively, if 
desired, a user input (from a button, for example) may be used to switch modes. 

There are various ways to read the tag in the mode to be read by the wearer. This mode is 
called the "menu mode." One way is to have a menu set-up, with entries in the menu being 
ranked in some way. These entries may be placed there before you received your tag at the 
beginning of the conference, or later by an RFID reader or other wireless communication 
medium. For example, the item you read last in a menu can remain on the top of the list until 
you delete that item. Alternatively, the menu can always go back to the top of the list. Typically, 
the most important thing that you may want to view resides on the top of the menu list. For 
example, it can be an ordered list of the people you have engaged with at the conference (and 
thus had their names recorded on your tag). Or the top item can be selected in context sensitive 
manner, if this selection has been programmed into the tag. 

If you are in a talking mode (meeting people, but not passing by RFID readers), one class 
of items, such as a list of whom you have talked to, can be at the top of your list. On the other 
hand, if you are passing by an RFID reader, the top item on your list can change to a conference 
agenda if, for example, you are going to a meeting when you pass by that reader. If the reader is 
located at an entrance to the exhibitors' booths, the top item in your ordered list can be a list of 
the booths and their locations. Artificial intelligence can be used to decide what each person 
should have on the top of his or her own list. The timer can be used in making these decisions 
(keeping track, for example, of how long it has been since you have interfaced with another 
person, or how long it has been since you have passed a particular RFID reader). 

Another embodiment of the invention is to combine a tag with a PDA. For example, 
when using the combination unit as a PDA, the IR interface faces out the end of the unit (for 
example, the part shown in Fig. 3). When using the device as a tag, the IR device faces out the 
front of the unit as shown in Fig. 1 (element 20). Alternatively, the device can have two IR 
transmitter-receivers, one on the top and one on the front, and the transmission can be switched 
from one to the other by using a switch, or by using the orientation sensor described above. 
Alternatively, mirroring devices or other light switches can be used to switch the IR beam from 
outputting from one location on the tag to another location. 
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In addition, the tags can have other mechanisms for communication, such as WiFi 
receivers, compliant with IEEE 802.1 1 and any successor standards. These can be used for 
communication as well. This will allow easy communication to a central website or to a central 
host computer at the conference. Any other form of radio communication known in the art can 
also be employed in the tags, provided that interference problems can be overcome. 

Tags can have additional information gathering devices beyond the IR and RFID 
communication media. For example, a tag can contain a GPS locating device, allowing the tag 
to "know" where each person wearing a tag is presently located. A location detection system that 
works through triangulation may be used in addition to GPS where GPS does not provide good 
enough in-building coverage. GPS works better outside than it does inside a building. If that 
location information is sent through RIFD readers to a central location, and there are enough 
RFID readers, it becomes easy to locate someone at any time. If you are told that you should 
find another person, you can enter that person's name in your tag, walk by an RFID reader and 
get data as to that person's whereabouts at the conference. Similarly, your tag will pass your 
location to an RFID reader when you pass it. Alternatively, if the tags have radio transmitting 
capability, your location can be continually broadcast to a central computer. A tag can then 
interrogate the central computer in the same way and ascertain the location of any other tag 
wearer. When you have been told that you have something in common with another person at 
the conference, as will be described later, this will assist you in finding that person. Various rules 
may be applied to determine who gets access to a person's location information. For example, as 
a tag wearer, I can make a choice and enter that choice into my tag, indicating (1) that anyone 
can have my location information; or (2) only people I have "met" (engaged with for a 
predetermined amount of time) may have it; or (3) only people I have specifically named 
individually or as a group, for example, only some or all of the event staff. 

The tags of the invention can also incorporate communication of the type used in cell 
phones. In this way, information can be downloaded or uploaded to or from a tag using the 
telephone system. The tag can also use radio or satellite communication systems such as now 
commercially used by the "Blackberry" type of hand-held email devices. And, of course, if the 
tags have both PDA and cell phone capabilities, a wide variety of modes of communication with 
a tag become possible. SMS, another communication system known in the art, can also be 
incorporated into the tags. 
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There are many new methods of this invention that make use of tags described above. 
These applications are made possible because the tags can combine information. The 
information to be combined can come from (1) the memory within the wearer's tag; 
(2) communications transmitted to the tag from an RFID reader, or broadcast wirelessly to all 
tags or to selected tags; (3) the information in the memory of another tag in IR communication 
with your tag; or (4) information entered into a tag using buttons 14, 16, and 18. These buttons 
are merely an example. The tags can have a full keyboard or more buttons, if desired. The three 
buttons are adapted for short inputs, such as selecting from a menu, scrolling up or down a list, 
or indicating an action, such as agreement (or disagreement) with a message being displayed on 
the wearer's tag or on another person's tag standing opposite the wearer. Examples of these new 
methods of the invention are set forth below. 

One use of the tag of the invention is to keep track of people that a wearer meets at a 
conference. The tag has a built in timer that can be used to time how long two tags are in contact 
with each other, or to time any other elapsed time or real time. Messages can therefore bear a 
time code. Elapsed time after a tag wearer has passed a reader can be retained. "Face time" - 
the time spent talking or interacting with another tag wearer can be measured. The tag may be 
programmed to require a preset amount of face time during any engagement before it records the 
name or affiliation of the individual with whom a tag wearer is communicating. This minimum 
time can be set, for example, to one minute. The tag will then remember each person the wearer 
has communicated with for at least one minute. That avoids storing data from very brief "hello" 
types of encounters, or unintentional encounters, such as people you pass in the halls. For each 
person you spend at least a minute with, his or her name (and any other data, such as affiliation, 
as programmed into the tag) is passed from his or her tag, to your tag, and vice versa, and kept, 
for example, as a list in the memory of the respective tags. 

When you meet someone, your tag can compare the names of people you have met at the 
conference with the names of people she has met. If desired, one or both tags can then produce a 
list of those people the two tag wearers have met in common. If names are not necessary, the 
tags can display the number of people whom the two wearers have met in common, thus 
demonstrating whether the two wearers have been mingling in the same circles, or the extent of 
the overlap between the people one person met compared to another. In addition, one or both 
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tags can display the name of the person that both wearers most recently met in common. The 
built-in timer can associate the time of each face-to-face contact and produce an ordered list. 

A tag can keep track of second order meetings. For example, a tag can display the name 
of a third person that has met a person you have met. Alternatively, when the wearers come face 
to face, one wearer's tag can display the names of all people that the wearer has met who have 
also met that same third person, perhaps a person you are looking for. Either tag can also display 
the meeting times, or display a list of names that are ordered in order of the times when each of 
the listed people have met that third person. Each tag also can keep track each time a wearer 
passes by an RFID reader. That information can also be transmitted to other tags with which the 
tag communicates, thereby, at least to some extent, enabling someone to locate someone else, as 
will be discussed further. 

The matching can be broadened to include interests, background or other things that two 
or more people at a conference may have in common. For example, if the hobbies of each 
conference attendant are programmed into their respective tags, when you approach someone 
and pass onto her the fact that your hobby is model trains, her badge can indicate if that also is 
one of her hobbies, or if she has previously engaged (according to the rules of engagement preset 
within the tag) with another person whose tag also indicated that his hobby was model trains. 
Then the tag of the person you are talking to can, if desired, list the name of that other person and 
the time that the person with whom you are presently engaged met the third person with the 
model train hobby (and, if desired, also the elapsed time since that person met the third person 
with the train hobby). 

The tags not only can match any item on the profile of the person with whom you are 
presently engaged, but also of people that that person has met. If you meet someone with 
nothing in common with you, her tag can be programmed to display a message: "We have little 
in common, but you should talk to Sally." And the message can further state: "I talked to Sally 
4 minutes ago." Then you would likely ask this person where she was four minutes ago, so you 
can go there in search of Sally. If the tags have GPS capability, the tags will also be able to 
display the last known location in the room of the person who you are seeking that had a 
matching personal characteristic. Even without GPS, tags can contain information that tells 
when a person last passed an RFID reader, providing some hint as to where that person may be 
when you are looking for him. 
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Tags can make calculations about people based on the number of face-to-face interactions 
they have. For example, a tag can calculate and display whether you are a mingler or a social 
dud based upon how many people you have engaged with. 

Most information using the tags of the invention is conveyed by looking at someone 
else's tag, not your own. This is different from prior art PDAs, for example, where you primarily 
will get information by looking at your own PDA, not another person's PDA. However, you can 
also look at your own tag, for example, if conference information is being broadcast to all the 
tags. 

It is important that the tags of the invention are worn so they can electronically 
communicate with other tags without user intervention. This is different from a PDA, where 
communication only takes place deliberately. With a PDA, the user takes the unit out of his 
pocket and aims it at another person's PDA to transmit information. There is no mode with a 
PDA whereby it always is in a mode to transmit to any other PDA in range. Laptop computers 
often automatically set up a communication path with another computer in range, but no actual 
communication takes place without user intervention. The fact that the tag of this invention 
hangs on your neck, or is otherwise worn in a manner that is always on and ready to 
communicate with another tag, insures at least some communication without user intervention. 

The extent of unsolicited communication between tags can be user-designed. For 
example, when two tags come face to face, they may automatically exchange names, or names 
and corporate associations, but not more. User intervention may be required, such as a press of a 
button 14, 16, or 18, to transmit additional information, such as a business card, from one tag to 
another. 

A very important application of the tags of the invention at a conference is to get 
conversation going. One way to do this is to assign each person a "secret partner." When, you 
meet any other person, the other person's tag will say 4 Tm your secret partner" or, if she is not, 
then it might say "I met your secret partner 10 minutes ago," or "I met someone 5 minutes ago 
who met your secret partner 3 minutes before I met him." This leads you to ask: "Who did you 
talk to 5 minutes ago?" Or the person you are talking to could introduce you to the person she 
met 5 minutes ago. 

To get these discussions going, the conference planner can give each person the name of 
a few people that the person is supposed to meet. When you meet one of those people, your tag 
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can delete that name from the list. Then the next person you are to meet comes up on the tag. 
Either you or the conference planner can choose the order of importance of the three people you 
are supposed to meet. Each person you meet can display on her tag automatically (1) whether 
she has already met one of your assigned people; and/or (2) whether she has met someone who 
has met one of your people, and, if desired, who that person is. 

Another method of the invention using the tags is an entrance poll. Thirty minutes before 
an event, for example, your tag will flash its light to signal the user that it has a message (or 
sound a beep, or any other method to alert the user, such as vibration of the tag). The timer on 
the tag can be used to "pop the question" a preset amount of time before a speech, for example. 
At the appointed time, the tag will flash or sound and will display a message saying that you 
should answer the following question: "What is the biggest danger for your company?" Then 
your tag displays multiple answers, such as "(1) War in the Middle East" or "(2) The fact that 
your CEO is overpaid." Or "(3) Competition from Microsoft." This information and questions 
have been downloaded to your tag when you passed an RFID reader as you entered the room, or 
could have been pre-stored in the tag when the tag was handed out, or entered in any of the other 
ways described earlier. 

You answer the question by using the buttons 14 or 16 to scroll up and down the list, and 
button 18 to select your choice. If you have done this before you entered the room, your answer 
can be read by an RFID reader as you enter the room. The results from all tag wearers in the 
room are tabulated by a central computer, and can be made available before the speech to the 
CEO who is speaking, enabling the CEO to say: "It is apparent that my excessive salary 
represents a problem to all of you, as 74% of you selected that as our biggest problem!" She can 
then focus on that issue in her talk. 

Moreover, before or after the talk, when you meet someone, you can compare your 
answers to these questions. If you both answered the same, you have something to talk about. 
The tags will communicate, and if so programmed, will display whether you answered the 
question the same or not. If you gave different answers, each tag can display the answer given 
by the other person with whom you are talking, telling him how you answered the question, and 
vice versa. This also will provide fuel for a conversation. 

In addition each the tag may record the time of the meeting and the names of the two 
people who are talking. When you go by a reader, not only is the answer to the question, which 
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you selected, read by the reader, but it may also read the names of everyone you talked to, either 
up to that point in time, or between any prescribed points in time. In that way, the meeting 
planner can maintain a central database of who has met whom (provided the respective tag 
wearers have walked by a reader after an encounter). 

Yet another application is gather information after a speech. The tag can be timed to 
flash and ask you what you thought of the speech. You can respond to multiple choices, for 
example, using a Likert scale, using the buttons on your tag, and your answer is then collected on 
your way out of the room (by the RFED reader). 

Another important application of the tags is to establish common ground among the 
attendees at a meeting. For example, before you begin inter-tag communication, you can answer 
a question using your tag. If the meeting is in Las Vegas, the question can be: "What show in 
Vegas would you most like to see?" There can follow any number of multiple choices, which 
you scroll and pick. When two people meet, the tags can display the name of the chosen show 
for each person, or whether it is the same show, or both. Moreover, a tag wearer can be a broker 
between two other people. If the two of you did not choose the same show, the tag can display: 
"I didn't choose Cirque de Soleil, but I met someone two minutes ago who did choose that 
show." Then the other person can try to find that person by asking the person he is now talking 
to for the name of the person she met two minutes ago. 

The same kind of exchange works for interests or hobbies. If attendees, when they 
register for the conference (or later after they arrive), enter into their own tag their main hobby, 
that can be used in the same manner described above. When you approach someone, the tag may 
search through all the data commonly entered in everyone's tags. Then, if a match is found, the 
tag of the person you are talking to can display; "Hey! We both like model trains." Or "We are 
both from Eau Claire, Wisconsin," or "I see you like model trains. I met someone 4 minutes ago 
who also likes model trains." These displays will get conversation flowing. 

Another method of the invention is to have the tags play the role of a host. A cocktail 
party host meets a guest, and takes her over to another guest and says "You two are both in the 
investment business." Then the host disappears and the two people can talk shop. The tags can 
perform this function. A tag does this social function without user interaction. When you meet 
another person at a gathering, the tags talk before you do. They search the data stored on each 
tag and try to figure out what you have in common with that person, if anything. It might be a 
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hobby, an interest, for example a popular book you have both read or a movie you have both 
seen, where you live, work, what sport you enjoy doing (or watching), etc. The common thing is 
displayed on the mutual tags. And if there is none, the other person's tag could say: "I'm not 
from Eau Claire, but I met someone 15 minutes ago who was." Particularly if the place is not 
common, or the hobby or interest is uncommon, the person being informed of the prior meeting 
will surely try to find that person. 

If the tags have GPS receivers, it makes it much easier to find the person you would like 
to talk to, as wearer's locations would be sent to a central host through RFID, or if available on 
the tag, through WiFi or other radio communication, such as Bluetooth. GPS does not add a lot 
if RFID is used, as merely passing by an RFID reader already indicates your whereabouts. 
However, if a longer range radio is on board the tags, each wearer's whereabouts can be sent 
continually to a central database, which can be available to the tags through their radio receivers. 

If GPS is on the tag, the tags can be used to provide a list of everyone within a certain 
number feet of the wearer of a tag (or within a certain number of feet of the person with whom 
she is talking). In a preferred embodiment, this can be accomplished through tag-to-tag 
proximity detection using an active radio system or range finder on the tag. Such a system is 
already in use in a system called "SpotMe." Unlike the invention, however, the SpotMe device 
is not a wearable device, but instead, operates like a PDA, and must be removed from the user's 
pocket for each desired interaction. 

The names of the nearby people can appear on your tag or on the other person's tag. Or, 
you can enter a name and ask if that person is within a selected number of feet of you. You also 
can ask the tag to tell you if that person ever does come within 25 feet of you. When that 
happens, your tag can notify you by a light, beep or other method described earlier. The GPS 
information can also tell you in which direction to walk. The tag of the person you are facing 
can say: "Bob likes model trains, and is located 42 feet NW of you." All this is done by a tag 
using its computation powers to compare information it contains, has received from another tag, 
or in any other manner. 

Another method of the invention is using the tags for a "people treasure hunt." For 
example, each person needs to find three others who are from Chicago. Or, you need to find one 
person who is from Chicago and likes broccoli. The data is most likely fed into the tag before 
the conference, as described earlier. Then, by communicating with various people, you narrow 
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down your search, as described earlier, when the person you are talking to displays a message: 
"I'm not from Chicago, but I met someone two minutes ago who was." These clues allow you to 
find your "treasure" (the person from Chicago who likes broccoli). 

In addition to facilitating social interaction, the tags can also be used for event 
management. They can keep track of which people attended which speeches, or the amount and 
type of interaction between people at the event. The tags can keep track, through the RFED 
readers at the entrances to rooms, who went where. If there are booths to be visited, each booth 
can have an RFID reader that will keep track of attendees. Since people may want to keep their 
detailed information confidential except when they wish to share it, the tags can be programmed 
only to automatically transmit only the persons name, or name and affiliation. If a person wants 
to share his business card (with email address, for example), the tag wearer can be required to 
press one of the buttons, and then that additional information will be transmitted. 

The RFID reader at a booth can also supply information to a tag wearer, if desired by the 
wearer. By pushing a different button, for example, the tag can receive data about the company 
sponsoring the booth, or about its products. Alternatively, the staff at the booth can wear a tag, 
thereby capturing the business cards of everyone visiting the booth that consents to transmit his 
card information. The booth manager can gather information about the booth staffers from their 
tags, thereby ascertaining which staffers are most effective at meeting people and thereby getting 
them to share the more detailed business card type of data. 

The attendee can use her own tag to indicate to a booth staffer's tag a request for 
follow-up product information (by pushing a button on the attendee's tag). Your own tag keeps a 
list of booths visited. Therefore, if desired, you do not need to directly tell the booth staffer your 
business card information. You can keep an automatic list of booths visited, and later use the tag 
to select the ones to whom you wish to send your card, or to send a request for further 
information from that booth. When your tag gets turned in at the end of the conference, the data 
is collated and sent to each selected booth operator. Alternatively, as discussed above, that data 
can be scanned off your tag by an RFID reader during the event. The data may also be made 
available to attendees through a website after it has been scanned off the tags, so that an attendee 
who realizes long after an event that she should have asked for follow-up information can easily 
do so. 
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The tags can be used as "automatic" PDAs, and provide business card exchange when 
any two people meet. This can be programmed to be automatic, or require the push of a button, 
as discussed earlier. With the wearable tags of the invention, as opposed to PDAs, the interface 
is always present, whereas with a PDA, you have to take it out of your pocket first. 

The tags provide many levels of information exchange. The first level is automatic. 
When you face someone who is also wearing a tag, your name (and perhaps your affiliation) 
appears on your tag for the other person to see. This is analogous to a simple name tag. When 
two people come up to each other, a message is shown with no time lapse, such as "We both like 
broccoli." The next level is consensual communication, where you hit a button to pass a 
business card to another tag. Another level is to use the tag to help remember people whom you 
have met (this is public, and not confidential information). To avoid meaningless lists, a timer is 
set, and only after 1 minute of IR interchange time, is the information, such as name and 
affiliation, recorded onto your tag and onto the other person's tag. This avoids collecting 
meaningless lists of people you passed in the hall, but did not meet. (Presumably you can get a 
list of all attendees from the conference administrator.) The tag can also use its timer to provide 
a time stamp of the time that each recorded meeting took place. 

At the end of the event, you can get an email from the person administering the tags, who 
has read the data from your tag after the event. This email may contain, for example, two lists. 
The first will contain the people you have met (but with whom you did not do the full data 
exchange). That list will only have the person's name and affiliation. The other list contains the 
people with whom you did do the full data exchange, and will contain everything about those 
people that was selected for interchange. 

Other useful information can be collected from the tags and distributed to attendees. For 
example, each person can receive data on the number of people that person met at the 
conference, along with the average number of people that each person at the conference met. If 
desired, this information can be computed and placed into the tags using the techniques 
described earlier, thus enabling two people, who are conversing, to be able to see on each other's 
tag how many people that person met at the conference, and also the number they met in 
common (including the names if that is useful). Data can also be kept (and/or displayed on the 
tags) on how many people one person met that another person has not yet met. 
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By compiling and distributing statistics, it can be determined whether a person is a 
relative introvert or extrovert (by comparing the number of people the tag wearer met to the 
average number met by each attendee). Thus, the relative size of the attendees' social networks 
can be computed and compared (e.g. you're connected to 100 people, but I'm only connected 
to 50). This provides feedback to the attendees on how well each one is connected to the social 
network at the event, and how their networking statistics compare to others. 

The last level of communication is used to indicate interest in follow-up. When you are 
talking to a person, you, hit a different button (from the button used to approve full data 
interchange), and it flags that person for follow up. Then, after the conference, you get three 
lists: (1) the people you talked to; (2) the people you exchanged "cards" with; and (3) the people 
you intend, for some reason, to follow up with. If desired, there can be only two lists, with the 
follow up candidates asterisked. If you want, you can have an "urgent follow up" category, for 
example, by pressing the "follow-up" button twice. These features can be used when you visit a 
booth as well, either by the passerby or by the booth staff who are also wearing tags. The event 
planners can provide the same type of lists for the booth staffers. One example of consensual 
transmission is to flip up the tag, push a button, and the tag puts a check mark next to the name 
of the person you're talking to, indicating that you want to send your full contact information, 
such as email, phone, cell phone number, or whatever you choose in advance to send. 

Radio or RFID signaling, using a strong signal from a central reader to one or to multiple 
tags, can be used to broadcast messages to everyone. Particularly if no response is required, 
RFID can cover a broad area. Such a message can say that a speech is starting in 10 minutes, or 
has been delayed for 15 minutes, or that there is a fax waiting at the reception. Since the fax is 
individual to one tag, it may be sent with the wearer's tag ID, so only that wearer's tag will pick 
it up. The tags may be programmed to be selective, if desired, and only store messages directed 
to all tags, or only to that particular tag, but not messages directed to other tags. This broadcast 
feature can be used to broadcast event agendas, speaker biographies, lists of exhibitors or other 
commonly useful information. 

The RFID-tag communication can record, in a central database, who has entered a room, 
who has left the room, and using that information, keep track of who is in the room, who 
attended a particular speech or visited a booth, who attended various meeting sessions and who 
did not. For example, professionals, such as doctors or lawyers, may only get credit "continuing 
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education" credit for the conference if they attend certain speeches. The tags can be used to 
furnish the conference administrator with all that information, which can be relayed to the State 
Bar or Medical Board. Many conferences now employ auditors to provide independent 
verification of attendance to sponsors and exhibitors. The attendance data gathered by the tags 
will avoid the necessity of having such auditors. 

Furthermore, there may be areas that only certain, pre-selected attendees may enter. 
When a person enters this area, an RFID reader can detect, from the person's tag, whether he is 
qualified to enter. If not, a buzzer can sound, or a person at the door can receive a signal 
indicating that the person entering is not qualified to do so. The person at door can then ask "Do 
you have ID?" A person that is not qualified may be refused entrance. Using this mode of 
operation, the tags can be used to store and transmit "digital tickets" to areas and events. These 
tickets can carry rules as to how they may be passed from one person to another. For an open 
party, tickets may replicate as they are passed from one person to another, leaving a ticket with 
the second person. 

The amount of replication can be controlled, for example, if attendance is limited. One 
tag may only be able to provide three tickets, for example. After that, it is not possible to pass 
more tickets. The tickets may be passed automatically, or only if the tag wearer indicates a 
desire to invite the person he is talking with (in the same manner, as described above, the full 
business card information is passed on). For strictly limited attendance, a ticket can only be 
passed, not replicated, so that it cannot be passed further by the recipient. And there may be 
rules as to the profile of those to whom tickets can be given (e.g., only to "gold level" partners, 
as discussed above). These tickets can be linked in to the security mechanism described above. 

Another method of using the tags is in conjunction with personalized message boards. 
When you walk by a sign or advertisement, the sign automatically reads your tag (using any of 
the available methods of communication on your tag) and displays a personalized message. For 
example, at a conference, the dynamic message board can display: "The conference you signed 
up for starts in 5 minutes." Or, if you pre-registered for the conference, and answered "Toshiba" 
to the question of what laptop computer do you own, the board can display an advertisement for 
a WiFi adapter specifically designed for your Toshiba laptop. This would happen automatically 
as your tag came into communicating range (for example, IR or RFID) of the board. Or, the 
board can display a phone message for you. 
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Since the preferred embodiment of the tags of this invention have both RFID and IR 
communication, the message board can attempt to read both signals. If only the RFID signal was 
received by the board, and not the RF signal, the board would "know" you were not close 
enough for IR communication but were close enough for RFID communication, and can display 
your message in larger print so it can be read from afar. That could be a short message, such as 
"You have a phone call." As you get closer to the board, when IR communication is detected by 
the board, the print can become smaller and the message therefore can be more detailed, such as 
"Please call your mother on her cell phone at (999) 222-3454." 

Since these tags are reusable, it is important that they be returned at the end of the 
conference or gathering. To be sure to get a tag returned, it is possible to display a notice on the 
tag timed with the tag's timer to flash or beep one-half hour before the event ends, for example, 
and display a message to return the tag. To enforce tag return, attendees can be notified (by the 
tag or otherwise) that they will not get an email with all their desired contact information unless 
the tag is returned. The RFID readers at the doors can also be connected to provide an alarm 
(such as is used to prevent shoplifting) if a person leaves the meeting area with her tag in her 
possession. 

There are many other embodiments of the tag and the methods of communication using a 
tag of this invention that will be readily apparent to those skilled in the art. Therefore, the 
invention should only be limited as set forth in the claims which follow. 
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